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REMARKS 

Favorable reconsideration is respectfully requested in view of the foregoing amendments 
and the following remarks. Applicants are grateful for the numerous telephonic discussions with 
the Examiner. The foregoing amendment and the following remarks address the concerns 
discussed during these discussions. 



I. Claim Status & Amendments 

Claims 12-27, 29, and 31-37 are pending in this application, and stand rejected. 
The present amendment amends claim 12-14. 

Applicants reserve the right to file a continuation or divisional application on any canceled 
subject matter. 

Support for recitations "effective against and specific for herpes group virus infections" 
can be found in the Specification, for example, at page 6, line 23 to page 7, line 2, at page 8, lines 
6-9, and at page 13, lines 14-15. 

Thus, no new matter has been added by this amendment. 

II. Rejection under 35 U.S.C. § 102/103 

Claims 12, 15-18, 29, 33, and 35 stand rejected under 35 U.S.C. § 102(b), as allegedly 
anticipated by, or in the alternative, under 35 U.S.C. § 103(a), as allegedly obvious over Koenig. 
See Office Action, pages 2-3. Applicants respectfully traverse this rejection as applied to the 
amended claims and for the reasons noted below. 

Koenig fails to anticipate the claimed invention because the cited prior art reference fails 
to teach or suggest each and every element of the claimed invention, namely "activated 
autologous lymphocytes effective against and specific for herpes group viral infections" as 
claimed. 
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Koenig also lacks a suggestion and/or motivation to modify its teaching to arrive at the 
claimed invention. Koenig also lacks a reasonable expectation of success given the teaching 
away in the prior art. 

The claims call for activated autologous lymphocytes effective against and specific for 
herpes group viral infections. These lymphocytes are derived from the same herpes virus 
infected patient who ultimately undergoes treatment with such lymphocytes. As such, they are 
autologous lymphocytes and they are virus-specific for herpes group viral infections. 

Koenig fails to teach or suggest this. Instead, Koenig is related to HIV- 1 -specific 
cytotoxic T lymphocytes obtained from an AIDS patient, activated with OTK-3 and IL-2 and re- 
injected into the patient. Consequently, such lymphocytes are specific for HIV-1 infections, not 
herpes group viral infections . These lymphocytes would not have the specificity of the present 
invention, because they would induce a HIV-1 -specific immune reaction. 

During discussions with the Examiner, Applicants directed the Examiner's attention to 
the fact that the prior art fails to teach lymphocytes having the same specificity of those in the 
present invention. In other words, the lymphocytes of the present invention have a specificity for 
herpes virus, whereas the lymphocytes of the cited prior art have a specificity for cancer and HIV. 
The claims are directed to activated lymphocytes derived from a herpes virus infected patient 
which are then used to treat the patient. Consequently, the activated lymphocytes are effective 
for and specific to herpes virus infection. 

In support of this position, Applicants again direct the Examiner's attention to the 
reference article by Numazaki et al. (Clinical Infectious Diseases, Vol. 25, No. 5, pp. 1246-1247 
(Nov. 1997)) entitled "Adoptive Immunotherapy for Interstitial Pneumonia Associated with 
Cytomegalovirus Infection." This reference was previously submitted with the response dated 
January 13, 2003. At page 1246, 2 nd column, line 3 and at page 1247, 2 nd column, line 1 1, the 
reference discloses using "antigen-specific cytotoxic T lymphocytes" and "virus-specific CD8+ 
cytotoxic cells" to treat certain herpes group viral infections. The terms antigen-specific and 
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virus-specific show that the activated T lymphocytes are specific to the virus that infected the 
patient from which the cells were derived. This article also demonstrates that the experimental 
results directed to the Epstein-Barr and herpes simplex viruses support the effectiveness of the 
present invention for herpes group viral infections. 

In further support, Applicants direct the Examiner's attention to the copies of two 
reference articles which are enclosed herewith together with their English translations, Kawata, 
Journal of Japan Pediatric Society, Vol. 106, No. 3, pp. 411-412 (2002) and Ayumi (Journal of 
Clinical and Experimental Medicine, Vol. 181, No. 6 (May 1997). These article demonstrate the 
effectiveness of the claimed invention for inducing a virus-specific immune response for herpes 
group virus infections. In other words, the activated autologous cytotoxic T lymphocytes are 
virus-specific. See Ayumi, page 3, lines 7-8 and Kawata, page 2, lines 21-27. 

In view of these articles, it becomes clear then that the HIV- 1 -specific cytotoxic T 
lymphocytes obtained from an AIDS patient as disclosed in Koenig are virus-specific for HIV 
infections, and not herpes group viral infections. 

Furthermore, to render the claimed invention obvious, Koenig must contain a suggestion 
to modify the lymphocytes so that they are effective against and specific for herpes virus 
infections. However, nothing in Koenig discloses or alludes to their being effective against any 
other viral infection, especially herpes virus infections. Koenig lacks a suggestion that activated 
autologous lymphocytes as recited in the present invention would be effective against herpes 
viral infections. As a result, Koenig does not create a reasonable expectation of success that 
activated autologous lymphocytes derived from a HIV-1 infected patient would be very effective 
for herpes virus infections or that the same techniques could be applied to herpes virus infections. 

Moreover, it is well established that herpes viruses and the HIV virus are vastly different 
viruses with different physical properties and different pathologies. 

Given these vast differences, one of ordinary skill in the art would expect lymphocytes 
derived from a HIV-1 infected patient to be specific for HIV-1 viruses, whereas those derived 
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from a herpes virus infected patient to be specific for herpes viruses. One of ordinary skill in the 
art would not expect lymphocytes derived from a HIV-1 infected patient to be effective for a 
herpes virus patient. 

In fact, as discussed in Applicant's response of January 13, 2003, the prior art contained a 
teaching away from the claimed invention. The reference, Nature Medicine, 1(4) pp. 330-336 
(1996), discloses that lymphocytes prepared using IL-2 were not effective in remedying HIV 
infections, as stated on page 4 of the instant Specification. 

At the 4 th paragraph on page 4 of the Office Action, the Examiner dismissed the Nature 
Medicine article as being only a single article that is limited to HIV, and further argued that it did 
not appear to conclude that treatment with autologous lymphocytes would not be effective in 
treating viral infections. While this article may not rule out the use of autologous lymphocytes in 
treating viral infections, it clearly states that these cells were ineffective in remedying HIV 
infections. In doing so, it casts doubt on and conflicts with the teaching in Koenig. Thus, the 
skilled artisan, upon reading the Nature Medicine article and Koenig, would certainly not have a 
reasonable expectation of successfully using the technique in Koenig for HIV-1 infections to treat 
herpes virus infections. 

Given this teaching away and the above-noted differences between herpes viruses and 
HIV viruses, one of ordinary skill in the art would not reasonably expect lymphocytes derived 
from a HIV-1 infected patient to be effective for a herpes virus patient, nor that this technique 
would be effective for herpes virus infections. Koenig and the prior art in general, as evidenced 
by the Nature Medicine article, simply lack a reasonable expectation of success. 

Thus, Koenig fails to teach or suggest the claimed invention. For this reason, Koenig 
cannot anticipate or render obvious the claimed invention. 

In view of the above, the rejection of claims 12, 15-18, 29, 33, and 35 under 35 U.S.C. § 
102(b) and 103 is untenable and should be withdrawn. 
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III. Rejection under 35 U.S.C. § 103 

Claims 12-27, 29, and 31-37 are rejected under 35 U.S.C. § 103 as unpatentable over 
Ochoa et al. in view of Rosenberg et al. and Melder et al. and further in view of Wallace et al. and 
Rooney et al. See Office Action, pages 3-5. 

Applicants respectfully traverse this rejection as applied to the amended claims for the 
same reasons discussed immediately above, and for the reasons set forth below. 

The claims are directed to activated autologous lymphocytes effective against and specific 

for herpes group viral infections. 

Ochoa and Rosenberg fail to teach activated autoloeous lymphocytes effective against 
and ycific for hen ** emup viral infections . In fact, neither Ochoa nor Rosenberg disclose or 
suggest autoloeous lymphocytes. 

Autologous lymphocytes are derived from the same patient who ultimately undergoes 
treatment with the lymphocytes. In Ochoa, the lymphocytes are not derived from the patient to be 
treated. Ochoa discloses an example in which peripheral blood lymphocytes (PBLs) are collected 
from the twin brother of a patient, not from the same patient, (see Example 4 of the reference). 
Twin brothers are identical in genetics, but have different activated lymphocytes. As such, the 
derived cells are not autologous. While Ochoa discusses generally the preparation of lymphocytes 
using anti-CD3 antibody and IL-2, it does not at all teach or suggest the limitation autologous. 
Furthermore, Ochoa is also limited to a treatment of cancer, not herpes group viral infections. 
Ochoa only shows a preparation of lymphocytes against tumors and does not at all teach or 
suggest activated autologous lymphocytes having antiviral activity. 

Similarly, Rosenberg is related only to lymphocytes prepared using IL-2 only and does not 
at all teach or suggest the claim limitation autoloeous . Rosenberg is not related to activated 
lymphocytes and their use to treat herpes group viral infections. Instead, Rosenberg is limited to 
the treatment of cancer. 
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In column 4, lines 49-54, Rosenberg suggests that activated lymphocytes "can be 
employed" for the treatment of viral infections. This is merely a suggestion. There is absolutely 
no evidence to support the effectiveness of such treatment. Moreover, this is not suggestive of 
activated autologous lymphocytes effective against and specific for herpes group viral infections. 
It is well established that herpes group viral infections and cancer are vastly different disease 
conditions with different etiologies and pathologies. As such, one of ordinary skill in the art 
would not expect that a treatment for one would be suggestive for the other. 

At page 5, lines 14-16 of the Office Action, it is indicated that "one of ordinary skill in the 
art would expect from the teachings of Melder et al. that the activated lymphocytes, since they are 
effective against cancer cells, would also be effective against viruses, including herpes group 
viruses." Applicants respectfully disagree with this unsupported assertion. Again, herpes group 
viral infections and cancer are vastly different disease conditions, and one of ordinary skill in the 
art would not expect that a treatment for one would be suggestive for the other. 

The rejection relies on Melder, Wallace, and Rooney for suggesting their use against 
herpes group viral infections. 

Melder relates to how natural killer (NK) cells aid in the control of viral infections. 
However, the activated autologous lymphocyte cells used in the present invention are distinctly 
different from NK lymphocyte cells and LAK cells. The activated T lymphocytes according to the 
present invention have T-cell receptors through which antigen-specific activation of the T 
lymphocytes is brought about. However, the NK lymphocytes of Melder have no T-cell receptor. 
They cannot have the same specificity as the present invention. 

Rooney fails to teach autologous lymphocytes. Instead, as discussed in the instant 
Specification at page 4, line 24 to page 5, line 1 1, Rooney relates to EBV-specific donor-type 
cells. These lymphocytes were obtained from a donor and not from a patient to be treated. See 
also, Rooney, page 9, Abstract. 
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Likewise, Wallace also fails to teach autologous lymphocytes. Instead, Wallace teaches 
EBV-specific cytotoxic T cell lymphocytes obtained from a donor . Wallace also does not teach 
or suggest utilizing these donor derived cells to treat a virally infected patient. 

Although some of the references discuss activating lymphocytes with IL-2, Applicants 
again direct the Examiner's attention to the teaching away in the Nature Medicine article. As 
discussed above, the Nature Medicine article discloses that lymphocytes prepared using IL-2 
were not effective in remedying HIV infections, as stated on page 4 of the Specification. Thus, 
there is clearly no teaching or suggestion in the cited references that activated autologous 
lymphocytes as recited in the present invention would be effective against viral infections, let 
alone herpes group viral infections. Consequently, the teachings and suggestions of these 
references does not create a reasonable expectation of success to one skilled in the art that 
activated autologous lymphocytes being derived from a culture medium comprising autologous 
lymphocytes, anti-CD3 antibodies in a solid phase and interleukin-2 would be very effective for 
herpes group viral infections. 

Therefore, the rejection of claims 12-27, 29, and 31-37 under 35 U.S.C. § 103 is 
untenable and should be withdrawn. 
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Conclusion 



In view of the foregoing amendments and remarks, it is respectfully submitted that the 
present application is now in condition for allowance and early notice to that effect is hereby 
requested. 

If it is determined that the application is not in condition for allowance, the Examiner is 
invited to telephone the undersigned attorney at the number below if he has any suggestions to 
expedite allowance of the present application. 



WMC/JFW/gtg 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
May 3, 2004 



Respectfully submitted, 



Teruaki SEKINE et al. 




Warren M. Cheek, Jr. y 
Registration No. 33,367 
Attorney for Applicants 
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ATTACHMENT TO AMENDMENT AND REPLY: 

1. Kawata, Journal of Japan Pediatric Society, Vol. 106, No. 3, pp. 41 1-412 (2002) 
with English translation. 

2. Ayumi, Journal of Clinical and Experimental Medicine, Vol. 181, No. 6 (May 
1 997) with English translation. 
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Journal of Japan Pediatric Society, Vol.106 f No.3, pp.41 1-412 (2002) [Translation] 



Application of Activated T-Cell Therapy in Chronic Active EB Virus Infection 

Okazaki City Hospital (Pediatrics), Nagoya University (Pediatrics, Medicine Faculty), and Lymphotec Inc. 

Jun'ichi Kawata, Hiroshi Hoshino, Shinya Hara, Naoko Tanaka, Hiroshi Kimura, 
Tsuneo Morishima, and Teruaki Sekine 

[Keywords: "chronic active", "EB virus infection", and "activated T-cell therapy! 

SUMMARY 

An activated T-cell therapy was given to a 13-year-old boy with chronic active EB 
virus infection. On medication, transient increase of EB virus-specific CD8+ cells was 
observed, resulting in reduction in virus titer and improvement of hepatopathy. The 
activated T-cell therapy has the potential to effectively treat chronic active EB virus 
infection. 

INTRODUCTION 

Chronic active EB virus infection (CAEBV) is a disease developing a chronic or 
repetitive infectious mononucleosis-like symptom, which lasts through three months or 
more in a patient having no underlying disease. In this disease, EBV genome having 
abnormally high anti-EBV antibody value is easily found in the peripheral blood, which is 
categorized into types of T-cell, B-cell r NK cell. An available therapy for CAEBV has not 
been established. 

The activated T-cell therapy was given to a 13 year-old CAEBV patient, on which 
immunological and virological analyses were carried out to contemplate availability of 
the therapy for the disease in question. 

CLINICAL CASE 

Case Note of Patient: Family history [unspecified]; Previous disease [unspecified] 

Disease History: The patient with attach of fever, pharyng-reddening, and 
erythema multiforme was admitted to a °A n hospital in March 1996 and diagnosed as 
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infectious monouncleosis. Later, the patient with continuing splenohepatomegaly, 
pancytopenia and liver dysfunction was exposed to a "B° hospital, and then, introduced to 
Pediatrics, Medicine Faculty of Nagoya University in March 1998. After careful scrutiny, 
the patient was diagnosed as CAEBV. 

The treatment with vidarabine started in April 1998 effected improvement of 
hepatopathy and reduction in EBV DNA in the peripheral blood, but was terminated 
because a side effect of neurologic symptom was produced. Since then, antiviral 
medications such as acyclovir and ganciclovir were used for treatment, no prominent 
effect could not be found. Then, chemical therapy using etoposide, predonine and 
cyclosporine A was performed according to the protocol for treatment of EBV-related 
hemophagocytic syndrome. Consequently, the benefits of treatment could be passingly 
recognized, but recurrence was observed two months after. Hence, activated T-cell 
therapy was started in March 2000 with the approval of the Ethical Committee in 
Medicine Faculty of Nagoya University. 

The results of the medical inspection obtained at starting the therapy revealed that 
pancytopenia of WBC of 1300/pH, Hb of 11.6 g/dL and Pit 8.5x104/jtiL could be 
recognized. On these occasions, EBV-VCA-IgG (FA) was 1280 times, EBV-EBNA (FA) 
was 10 times, and EBVDNA was 1402 copies/mL The peripheral blood mononuclear 
cells were fractionated by Magnetic Beads to quantitatively determine the amount of 
EBVDNA, as the result of which infection with NK cells were ascertained. 

PROCESS 

The activated T-cells were prepared by isolating the mononuclear cells from the 
peripheral blood of the patient in question, nonspecifically stimulating the isolated cells 
with solid-phase CD3 antibody, and cultivated the cells in the presence of interleukin-2 (IL- 
2). The activated T-cells thus obtained were subjected to a bacteriological inspection to 
ensure the safety thereof, and then, cryopreserved. Just after thawed, activated T-cells 
were administered to the patient in question in a dose of 10 5 /kg. The amount of EB 
virus-specific CD8+ T-cells thus administered was identified by allowing the peripheral 
blood of the patient in question to be infected with EBV to prepare lymphoblasoid cell 
line (LCL) and cultivating LCL and peripheral blood mononuclear cells of the patient in 
the presence of IL-2 and monensin for 5 hours. Interferon r yielded as the result of 
encounter of CD8 T-cells with antigen was measured by use of a flow cytometer. 
Repetition of the EB virus-specific CD8+ T-cells was represented in the term of 
proportion of interferon r positive cells in the CD8 T-cells. The EBV genome was 
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identified with DNA derived from the peripheral blood mononuclear cells of the patient 
by using an ABI 7700TaqMAN system. 

RESULTS 

The disease's and treating courses are shown in FIG. 1. The activated T-cells were 
administered to the patient 11 times in total in the period from March to August as 
indicated by the arrows. Viruses have increasingly attrition ed out from the beginning of 
administration and passingly grew in May but thereafter, were on the wane. Although 
elevated levels of ATS and ALT were shown about one month after beginning the 
administration, reaction to the activated T-cells was observed about from the fifth dose to 
progressively improve ATS and ALT from that time, and conclusively, a stable transition 
has been kept after July in which the ninth dosage of the activated T-cells was given to 
the patient, involving in slight regression of splenic tumor and palliation of fever. 

The transition of change in EB virus-specific CD8+ T-cells in the peripheral blood is 
shown in FIG. 2. Where the activated T-cells were given to the patient on 15th day, 
transitory increase of EB virus-specific CD8+ T-cells could be observed on the following 
day. It was thought that EB virus-specific CD8+ T-cells were on a decline with relief of 
symptoms. 

CONSIDERATION 

The activated T-cell therapy has been administered to a patient of vicious tumor 
such as liver carcinoma since 1980s and recently tried as treatment for immune 
deficiency disease and viral infectious disease after a bone marrow transplant. Further, 
from the standpoint of the fact that some of CAEBV patients respond to the treatment 
with IL-2 and shows lowering of EBV-specific cytotoxic activity, the activated T-cell therapy 
is expected as an effective treatment technique. Dr. Morio and others administered the 
activated T-cell therapy to five CAEBV patients, and produced the desired therapeutic 
effect in all the cases. 

We also administered the activated T-cell therapy to five CAEBV patients and 
measured with time the amount of EBVDNA and change in EBV-specific CD8 T-cells. 
Repeated administration of the activated T-cells brought about improvement of clinical 
symptom and decrease of viruses from 1402 copies/// g DNA to 170 copies/// g DNA. In 
the meanwhile, it was unidentifiable that the subject therapy produces effects of edging 
out EBV-infected cells and completely curing CAEBV. The action mechanism of the 
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activated T-ceil therapy has been incompletely understood, i.e. it is uncertain whether the 
therapeutic effect was brought about due to virus-specific (or tumor antigen-specific) T- 
cells or activation nonspecific immunity. With administration of the activated T-cells, 
which was performed this time, temporal increase in EBV-specific CD8 T-cells and 
decrease in virus amount could been recognized, indicating that the subject activated T- 
cell therapy has the medical benefit owing to the virus-specific cells. 

FIG. 1: Transition of transaminase and BV DNA in activated T-cell therapy 
FIG. 2: Change in EBV-specific CD8+ T-cells in activated T-cell therapy 
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[Translation] 

IGAKU NOAYUMI 

[Weekly Journal of Clinical and Experimental Medicine] 
Vol.181, No. 6, May 10, 1997 

MEDICAL TREATMENT OF VIRAL INFECTIOUS DISEASE OF 
IMMUNOCOMPROMISED PATIENTS BY INFUSION OF EX VIVO ACTIVATED T CELLS 

[Keywords: "Wiskott-Aldrich syndrome", "activated lymphocyte infusion", "solid-phase CD3 antibody" and "IL-21 

The Wiskott-Aldrich syndrome (WAS) is an immune deficiency disease involving a 
sex-linked recessive heredity pattern, characterized by immunity deficiency showing 
hemorrhagic tendency due to thrombocytopenia, refractory eruption, and cell mediated 
immunity. The immunity deficiency is a bad prognosis, which becomes severe with age, 
to often cause malignant tumor serious enough to result in death for a patient before he 
or she is 10 years old. The normal treatment for this disease is a bone marrow 
transplant as a current first-line treatment, but it is difficult to find a related 
consanguineous donor. Thus, treatment with an unrelated-donor bone marrow 
transplant has commonly been administered, but has fundamental difficulties in 
assuring a bone marrow donor and problems of DVHD and various chronic infections. 
Therefore, the conventional treatment has not always been satisfactory. 

There have been reported that the WAS immune abnormality is malfunction of 
cellular immunity possibly resulting in a decline in absolute number of T cells, lowering 
of lymphocyte blastogenesis to mitogen, disturbance of T-cell activation, and 
disappearance of microvilli on lymphocyte surface, and such symptoms develop with 
age. Lately, WAS protein has been identified to proceed observational study of its 
function. 

■ Treatment with lymphocytes activated by solid-phase CD3 antibody and IL-2 

Dr. Sekine and others developed a method for increasing lymphocytes by 1000 
times or more in two weeks by activating peripheral blood lymphocytes with solid-phase 
CD3 antibody and IL-2 and cultivating the activated lymphocytes by using a gas- 
permeable bag. This method makes it possible to easily prepare 10" level of activated 
lymphocytes from 20 ml of blood collected. The midterm report of a clinical 
comparative investigation on hepatocellular carcinoma using the aforenoted method 
revealed that recurrence of hepatocellular carcinoma in patients administered with the 
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activated lymphocytes could be significantly curtailed without causing a serious side 
effect such as vascular leak syndrome as found in a LAK therapy except for mild fever, 
cephalalgia, and sicchasia. The authors applied to control viruses by activating ex vivo 
the lymphocytes from the patients in WAS cases with disorder of activation of T cells, and 
proliferating the activated lymphocytes. 

■ Activated lymphocyte infusion treatment to WAS patients 

An activated T-cell infusion treatment was given to a 10 year old boy, who had 
herpes simplex and EB viral persistent infection and became harder to control the 
condition of the disease with antiviral drugs. The activated lymphocytes of ® 2.8x 10 9 , 
(D 2.7x10 9 , (D3.2X10 9 , and @ 8.8x10 9 were infused four times into the patient every 
three to four days. CRP was transferred to negative one week after infection, and herpes 
eruption disappeared three weeks after infection, as shown in FIG. 1. Even more 
amazingly, refractory eruption was in remission, and no side effect with infection was 
produced. 

■ Change in immunity owing to administration of activated lymphocytes 

Analyses of lymphocyte blastogenesis to PHA and ConA, IL-2 competence, and 
secular change in lymphocyte subsets were conducted to evaluate the indicator of 
immunity of the patient. EB virus transformed B-cell line obtained from the peripheral 
blood of the patient was measured as a target cell with time to observe cytotoxic T 
lymphocytes (CTL) to EB virus-infected cells. Simultaneously, semi-quantitative 
analysis for determining the number of EB virus-infected cells in the peripheral blood of 
the patient was carried out by a PCR hybridization method. The lymphocyte 
blastogenesis to PHA and ConA of the patient before administration of the activated 
lymphocytes was remarkably lower in level than that of a normal healthy person, but after 
administration, the lymphocyte blastogenesis rose to the level of the normal healthy 
person. Also, the IL-2 competence was increased as well after administration of the 
activated lymphocytes to the patient. Increases of the absolute number of T-cells and 
the ratio among CD8, CD3/HLA and DR positive cells were measured after 
administration the activated lymphocytes to the patient. As shown in FIG. 3, CTL 
activation to EB virus was induced in vivo after administration the activated lymphocytes, 
thus decreasing EB virus-infected cells in the peripheral blood of the patient. 

In addition to our own clinical experiments demonstrated hereinabove with respect 
to the medical treatment of WAS by using the activated lymphocytes, studies on dose 
and dosing interval of the activated lymphocytes are now being carried on. The studies 
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have revealed that improvements of symptom and immune function occurred in two 
clinical cases by repeatedly administrating the activated lymphocytes at intervals of two 
to four weeks. Besides, it was found that the required amount of activated lymphocytes 
can be obtained from only about 20 ml of blood collected from the patient, and further, 
administration of the activated lymphocytes produces little side effects, as the result of 
which the medical treatment using the activated lymphocytes can be effectively applied 
to young child patients. The proposed treatment capable of inducing virus-specific 
cytotoxic T lymphocyte (CTL) is found to be useful as a symptomatic therapy for 
remedying infection anathema of the WAS patient during the waiting period until bone 
marrow transplant. The treatment in question has potential for treating primary 
immunity deficiency and acquired immune deficiency syndromes. The authors are now 
preparing for putting the treatment to clinical applications. The authors would express 
special appreciation to Dr. Noboru Okuno, of Pediatrics of Asahikawa Medical University, 
for the assistance and support given to us. 

FIG. 1 : Activated lymphocyte infusion treatment to WAS patients 

Prominent herpes eruption and refractory eruption before infection (left photo) 
disappeared three weeks after infection (right photo). 

FIG. 2 Change in lymphocyte histogenesis with time 

On analyses of lymphocyte blastogenesis to PHA and ConA, lymphocyte 
blastogenesis before administration of the activated lymphocytes was 
remarkably lower in level than that of a normal healthy person (n=200), but 
after administration, the lymphocyte blastogenesis rose continuously for a 
certain period. 

FIG. 3 CTL activity and NK activity to EBV transformed cell 

As the result of 4-h 51 Cr release test conducted using peripheral blood of the 
patient as a target cell of EB virus transformed B-cell line, CTL to EB virus- 
infected cells was induced in vivo after administration of the activated 
lymphocytes, but no change in NK activity was found, allowing supposition 
that restrictive HLA-specific immune reaction was carried out. 
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